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(54) OPTICAL HOMOGENIZER 

(57) Abstract: 

PURPOSE: To realize a new optical homogenizer 
capable of being easily manufactured at low cost. 

CONSTITUTION: Rectangular prism surfaces P 0l 
P 1( ...Pj are attached closely and arrayed on one surface 
of a tabular transparent body in the direction 
orthogonal in the longitudinal direction, and the 
inclination of each prism surface is determined so as to 
symmetrically increase gradually toward both sides of 
the direction of an array from the central section of 
the array, thus forming a prism surface array. Luminous 
flux projected to the prism surface array has a 
function, in which the luminous flux is converged into a 
specified region S on the optical axis in the direction 
of the array of the prism surfaces. 

COPYRIGHT: (C)1995,JPO 




<i9)B*B*ffir (jp> (12) 5t 1 H If & i (a) {inmHmsmtm 

#HW-307273 

(43)&«§B ¥^7^(1995)11^21 B 



(51)IntCl. 6 




F I 




H0 1L 21/027 








G 0 2 B 5/04 


A 






G 0 3 F 7/20 


5 2 1 










HO 1 L 


21/30 515 D 








»Sfc9UD»8 OL (4 7 1) 


(21)fiHH#*» 


#K¥6- 100887 


(71)tUSA 


000115728 










(22) MSB 


¥^6^0994)5^160 




S#K^#rfrAflB^+«!fdl09Sftl 






























(74)ftSA 





(54) Hffl0«ft] *^**«**3?^'f1f- 



(57) [S»] 

Pi. Pi. . . . P.*. S*#|S]fcit£-r5#l6]^ffi 
B?ttirifMff'MJM»-3 T, tt*^K«**!lirr* J: 3 tc 




—493— 



1 

[fMfcBl] ««2^cDJtffitc, SfflW©XUXAffl 

s, &ttfa\zm&?%uft^®&Lxmp!L, &xu 

XA®7W"f 

iOD^UXABTW-f tcXIfr^**. X'JXAffiS 

t»#« 2 ] i aa«o^^*ji/ • **i>*-r if 

-£2<@, XUXAB7Wn::*5lt5XUXAffl©ffi*l 

ffis^dts^at-ra, 2&tc©;*X3 i #;I"# ; e 

^X-fif-. 

MMOI3] ffitta^#:©)VffilC, JH»tt©X'JXAlB 

*#*siK«S!r**rt^««uTejiu, &xu 

XUXASSTlH'iU 

±mwL^mi^om^<om\z, -biass i ©xu xaht 

Ki«8(0S2(!)^JXAI7WS. X'JXAffl© 
BJ^fl**, ±|Bgl 1 ©X'JXAffiT W fc*Stt*XU 

IBS^Ilt*!RF®fr«). 2#7C©:*X3 1 #;l" tf* 

2 ^©XU XAfflT W tCfctt^X'J XASE^IbJ^ 

j^vX-flf-. 

[«jR«5] «^«l*fc«2*fc«3Sfc«4E*© 
*^*A' • **3>*-f if-fciSHT, 

• fc^x-rtf-. 

[I!*S6] SMlSfcH2SfcB3S&B4Sfc(i 

5 E*©*^*! ■ t'f if- 1, rn&fci* 
ft#mft{m©*£l£*T£i£*#^ t E £: 

s^tst-rs^x^*^ • fcts^-f if-. 

[it*g 7 ] l *fcti 2 Sfctt 3 4 

T. 

xu XAffiT k-r *». s«aw#©am c»j«snfc7 

?-x>XU ;^-z>^sntI«*S*tt©X'y 

> xk* o o ^-r z t it «t o Bfci* n 



2) #M¥7-3 0 7 2 7 3 

2 

5££tt6fB*©:*X?;&;i" **5>X'f'if-fc:&V> 
T. 

X'JXAffi7l"f*<. XUXAffiTW'f K&UfcSJgtt 

tr«*^** • tf^x-r-if-. 
io mmommumm 

[0 0 0 1] 

[£2?l±©*iJffl#3f] H©»Wtt*y^*^ • fc^X 
-f -if-lcHT*. H©^©^?*^ • **3>^-f If 
-a, 7 * h 'J v X5 7 ©ftftfflftas*. iKSI Xa v 
x ^ ^ ©iSSfflit® t LTftJffl^# 5. 

[00 02] 

[ft5fe©8flt] I C ©SSiSCfcT. rvx * \z <fc 

0 I CBK/^-^^XAlcSftTSJ S£S 
Xn^xi^K&T. rj£ii£JPP!LT&ll±©Piilfc£ 

[0 0 0 3] 3tHSfi!l^5©^*«» -e©3t*»f ' 

BJ:©ft5S«*«9-fc*§£««^fcO, S#tt, fa^fr 
©!Sa#:»&*#oT</>5. Z.<Dfztb. — 5£©ffiStM«£ 

^-^^«^©^flawrsttt, 3HK«*6<D3ftic 

nfttafrraae**^* r*x^#;i/- ^vx-fif 
—j tn?^. 

[0 0 0 4] ^x^^jw • tf^X-f if-», ^ejfe^e. 
t>©«. ^BB¥3- 1 6 1 i 4^s»cH^sn>t, 

»tbTk>X» (77^7^1/- >X) tU J1©W> 
X»^^iEM*^©)t**¥ff^*ftbTA»S13-. S 
/hSW->X(cJ:0*3tLfc^*^ »fl,003>T> 
■y— V>XlcXlt-rsJ:'5(cL, n>x>X-k>X(r 
«kD. #/hgk>X^e.©^**¥fT>t*'fbL.o^. 
M©ffiW««^fia»TS<fc^«c#|fi)cbfcj t>©T*5 
40 5. 

[0 0 0 5] £©«•£, iS©IVMW^>M/>XA« 
XW^>M^>X^S^tS!^»^to-ti:5 
it*tT^^Vifc». XW^>M^>X«XUXAJC^ 

xm<DMmzuvx\t, xw^vh^>xpsa*^ 
«fs©«^xi^^>h^>x*. m&o&^x- 

m<DB&ftmtmmx&K>* v->x»©»jtaxh©<£ 

50 [0 0 06] 
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V 

(3) 

3 

[0 0 0 7] 

[g|®££Hfe-r*fc»<D^g!] »*«iiB«»*^* 
;v • sfr^x-f if— tt i total"??}} )V • d^EvX'f 

[0 0 0 8] r/UXAITHJ «. SW*©X'JX io 
ASS, g^fiI::ifi£r5#fa^£&bTffi?!IU & 
XUXAffi©«#£> ffi*J*ife$*>SE?J#fafl^lKfr 

[0 00 9] 1 12«0X 1#7G©*XX:*j;1/- * 

^X-f If-tt rXU XASX fcASff 
XU XAHE^ftK^T. ^*Jt«I-h©^OiS« 

[0 0 10] »*Ja2|B«©3i-7 r ^JW • fc^X-flf 

t, i ia«ro r i wt<o*7?ii)v • ^^x-r 

if-j £2®, rXUXAfflTWIcfctt-aXUXAB 

[0 0 11] W*«3ffi«SW*^*;l/- **5^J"'f1f 
-\t r2&^CD:*X?;fr;l'>frtv ? X'f-*f-J T»oT, 
«^SW#<OM-ffi{C SfSlCDX'JXAffiTW. ■te*® 
BJcJg2©XUXAWTW£^J*b;tt><&"T?£5. 50 

[0012] ?gi^j:r;m2 0)X'jXASi7W«. m 
im l iE«ro l Xjiv-fimfr • tf^X-f -!f-<z>X 
'JXAl7HtK«l:. IMffltKOXUXABBS:, ft 

fomzm#;misa?z>&5lzMtf>fZ} t>OT?*5*^ ssi 
*il/:i2cX , JXAS7Wtt X'JXAcB©E*U:£ 

[0 0 13] »^Jfi3lB*CD^X^JV • tf^X-fif 
[0 0 14] ±fEH3fcJB2, 3ia«©^x^*;p • 

rn^2r3oX'jXAaTW«. w 

[0 0 15] »*^2*fc«3fH«« r2^7C«» 

:*XX#;v • jfr^X-f if— j tcisvvc, 2oroX'JX 

AfflyWlCfctt^XUXASE^J*!^ 
[0 0 1 6] ±fB1^7C*fc«2^7c;(D*X^*;U- * 50 



0 7 2 7 3 

^X-flf-KSHT, X'JXAffiTW *«MtT* 
r«tftjgiW#j tl/T rs i02«D«J Sffl^SHtdt 

[0 0 17] ft*5, ±E rftl&li±©ffr£cDti*&J ttt. 

mMo&w-vytwzm&tzmmmmo&'&b&z u 

[0018] xuxastwt *w&tzmmww<D 
mm (Xuxahtw>w§^s*i£Wz>> ksv^c 

¥ffTt>, #Wet>a^. ±IB»*JH1~512 
«CD^-X^*;i' • fr^X^lf-KASf (* 

^x-fxsns^rftjfo «¥fTttJft-e*>J:v>u £ 

[0019] S^C. ±iB»:£W 1~5 |B«©ttit©* 
XXrt;W>fr ; e>>X-f1f-£, nn6KJ:*»JWIl3tttt 

*zfm)V ■ **^X-f if-£*U£T5 2: t 

(S!#«6) . 

[0 0 2 0] «*ai~6|2«COtt3tro*X5 1 *^- * 
*i>X-ftf-lc*v»T. rxuXABTP-fj ft, 

mwfro&wizMdtsnft? * n/yxMt, xux 
AfflTl^-f fc^u&^«*/t^-->^u, /^--> 

» 9 ^-JltKiO^r (B*«7) . 

i&SWS rXUXA®7Wtc£UfcS!7gM*£^'r*S! 

ai;/X»^JCd; D®fc31i:5 ^ t C * D8Mfctt8*fli® 

O^-Tj JltlciD. X'JXAffiT^-<*^T^^i: 

*tr^s (g»*«8) . 

[0 0 2 1] X'JXAffl7WtC*3^XUXAHO« 
lmm~ammS«*tJff3ST»S. «ttt39H*K 
^-t>L<«S^^2«±OX'JXA®7^-f 

[0 0 2 2] 

[f^ffl] ±IB©<tPl^ Z\<D%WO*7m)V • 
^•-flf-tt, l£A±<0X'JXAffi7k-f «JBV»TV»«. 
X'JXA®7W-r{c*tt-5#X'JXAS©«€«, E?iJ 

■TS.t'SfC^d^nTV^*^, XUXAfflKJ;D®»f 
SnfcTt^ X'JXAH7W"fl-*ltSX'JXAfflW 
E?iJ**®{II'v<@|^$n^^t«c^:0. ffifaftte, XU 
XAHeSA^J* *SBS»n^{ai!*€r < ft*. 
[0 0 2 3] ftoT, «-X'JXAffi(C<j;0{llfllS-a-fc3t 

[0 0 2 4] «^3BJfr<©MWtbT, Sf^*5ie«© 
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5 

[0 0 2 5] 

uijkm sir. &nm*mm-rz. mi\t. 

CO 0 2 6] mi (a) tCiSHT, AHflOttl^Tt© 

■^■^ij)V - jfc^v^ if-£^l/TV>£. -trzt^tDV 

S<0)t®C, XUXASPo, Pi, Pj. . . Pi. . . 

j&dcL.fcfc©-c*5. 

[ 0 0 2 7] & X 'J X A m P i (i =0, 1, 

2, . . . ) ttHfflicit^-rs^ifijss^ifijt-rsffl 

ffitre&-5. X'JXAB©BE?iJ»Pife8B©XUXASiPo 

[0 0 2 8] HI (a) \ZtRT£?\Z. Jfrt^X-fXS 
5^#Altft*LFIi, ¥fT7t*iLT^'JXAB7W 

-r ©^wcfrfcoT, *x^:*7;v • ^^'f-tf— 1 0 

K»£WKASfr£a*, ft3|ILF©55, X'JXABP 

ffig©XUXABiPi fcAlt-rsftJfCgfcftfcftJfi f . tt 

[0 0 2 93 XUXA®PoKiflS££8ffcftV^fc> It 
Jfifott* ^X^rt^-^v^-f-tf-l 0£. ffflS 

sstii-rs. xuxabp . ttfg£fta<a&5& 

[0 0 3 0] SWiSlC, ^t^-flf- 
1 0^e.®S*T©Jgf8SL. XUXAHPo tPi £© 

[0 0 3 1] 01 (b) «» XUXAfflP. KAfcfLfc 

ftjfc f , *X^;fr;w • rt^evXf if- 1 o »c<fc 
AAA: ©.fc'WBrnJSnfc&^S^UT^*,, X'JX 
AffiP.©«£ft£07K©J;5»;: r a .j t-r«t, <sfa 
ft : fl.Wu «#ft : a. t«ttS?li#©Jilfr*©WS:'C 

#ft : a.TWfcSStfllfaft : 0.#&£5©T?> Z<DM 

re, ( ai ) j <!:#<:: 

[0 0 3 2] fcfc, ¥ff3tt***^*^ ' * s E^-f 
tf-flDTOWJfc&AJfaimwr. £XUXA®fc,fcSJB 
#rft#, ^©**«l^ft{C^:-5. 

[0 0 3 3] £T, ffi;£©X'JXAffiP. CAttbfcft 

*fi*^r. ssmtf oic^-sg-rstctt. aft 

ft : 0, (a.) *», H«: 
re. (at) = t an" 1 (WL) J 

**s-rntfj:«r>. ^©^«*^ffi-rs,fc5(c, x>jx 



(4) «fH¥7-3 0 7 2 7 3 

5 

ASP. (1 = 1. 2. 3, . . . ) ©ISi*ft : a. £18: 

*tw*. rtx?*^ • #*^-f if- 1 o 

[0 0 3 4] 4\ A»3t^LF(C^^3K3fia»*£F 
(x, y) tU 01 (a) fc*5V>T0fflfcit£t-<53f 
|Sj£x#|Sj, H©±T^I^)*y^r«]frs. F (x, 
y) tty2rftC.fcVvr, XUXAm©®: AOttHWT 

trzii. xuxA®p.»c*tt^*f . 

10 ©3S*#*tt, F (x, h.) tftS^e, BSfcfctt 
Stt*£iS8BT?©#5£«#;imi, zf (x, h.) m 

[0 0 3 5] F (x, y) tfxfcMLT l»Xtt 

ISMC, 1^7CLED7WA^©Jt©J;5fc, 1 

K*tJ£;Slintt\ BBS±©ft3fc'&iS£S& (01 (a) ©0 
ElcHS-f ^fltcgV^Wtt©®*© T, #3H«ttS 

[0 0 3 6] Sfc. X'JXAffiSE5iJt;:;£tt£4 1 *gB©X 
•JXASPofcMU 2fW©ffc8fc;&.5XUXAffl©*f 
rtfc, 3fc#f o i©£-ift&B£, ftJfcf o©3fctt#l*l 

's, 'j>v^-r*>-tt r3ttt*[pj»c;*5its*ia<a«j 
3t«ta[^-r-s4jS©ffi±c*viT^3S«^-T?* 

[0 0 3 7] 02 (a) tt, Sf*«2. 4g«© T2# 
5. ^13, 15lt \^5t<D^=i-fi)V' ttV-t 

-ftf-i 3, i5«, ^-n^n, 0i©5ijsw-ciawL 

• **^-f If- 1 0 t|^#©fc©-r. ¥ 
fT¥tET»S«ttSf3#©JtW::> XUXAlS7W^*t 

[0 0 3 8] i ^tc©^x^;i/ • tf^s^-rif-i 

40 3. 1 5S, XUXAffi7Ktfett-5X'JXASiB?!J 

[0 0 3 9] 0*©«fc5C, A»3t^LF*ipff^*t 
LT, 1 *7c©*X^;P • **J**--f If- 1 3 JCAIt 

• ^ ; ei?x-i'if-t 5»cawl. ±iH«^[6itie 
x-Tz^m^mytu AW^mLF©^w±©3rj£©fi: 

50 [0 0 4 0] l*7C©*X^*;i/- 5^*5?^ If— 1 5 
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7 

ICfct^T, «Pffe©XUXAffi#S&*Tj#B©XUX 
AH©, ±fetp*©XUXAM^5©{glB£ r gJ j t 
U l#C7n©XXXX;l/-# ; E>>X'f-if-l 3, 15(0 
X'JXABE^fflfc-Wefty. x*|B)tU A#t3£ 
«C03e5SS^*«aJEOF (x, y) t LT|fli£©iJifJ 

^affl-rna, 2<fc7c©:*xx#;t'- ^v^if-© 
tt, ssf (g., ht) (««, ttffli, jtcsfcfrt 

[0 0 4 1] l&TCWrtX^rtJt/ • tfc^xi'tf-i 
3. 1 SOXUXABTWKfcttSXUXAteaVha 

[J $ F (x, y) dxdy] fcjgtK. 

[0 0 4 2] 02 (b) tt, 9*3*313, 4|E«© 

tco^-x^ 1 *^ • *q&j?^-f uF-j © i $mm*7KVT 

«#©«1*39!#©pi«BK:. X'JXAB7W£» XU 

JICD^-X?*^- #*3?^-f1f-2 0#, 02 
(a) ©2*5c©*X^*;l"^ ; E^-f1f-<i:rafi|(0 

[0 0 4 3] l&ytWfJJ-tDV - Jfr^XX-f If— 7 
tt. A»#*l& *3tt**±©I5f IX U y h 

LAV, 02©2S©2;fc7C©XXX#;i" tfs^S? 

X-f1f-T?tt, ^-fW£n<5B««W (02 (a) T 

*3H»i 7T?^-rgB») r*gj§mj "c, •?-©*££« 2 
8©X'J XAB7 W CDXU XAiUfci D5££ -5. 

[0044] xuxab©*I£*#< -rntf, i^bb© 

tt©B$£«& (2^tc^-X5 1 *;1/ • tft^X-f -!f-©i§ 

^) *Afr<T^«*^ cns£*£<x-3«t\ ft* 

i?:J--fX©«l&»teTU 3fc3SS©^-«ttffi<^:-5. 
[0045] se^x, ^3t3S«MStSn5B 
fi9ra©ffl^A€r$tt/h^<^:Srt»c:^5. £© 

X^f if- 3 0 (01 K43tt5 1 &?£©:*- X^#JV • 
5>X-f if- 1 0 0 2 fc*3tf£ 2 *5c©*X^*;i< • 
**S>X-f1f-2 0*RWH«teflWMtUTi§«r>TV» 
•5) ©&XlC&Aft#m 3 1 ^-X^*^ • ft* 

v?X<if-3 OK**3t***tt«3 3©«S!t*L 

t, waoj«ipi«3 2»m«s*ntfj:v» (»*^ 

6) . 

[0 0 4 6] :tXX#;t" *«S?X-f-!f— 3 OdU^CTC 
©*X5 1 *;i"3f:^5?X'f1f-©«^tt, i£*3t^*3 
1 »3/»J ^^k^X^ifi^fcli-T^T^S. 

[0 0 4 7] Ait^i:l.T¥ff3ie*&fflV^« 

ft'l*||g£Jt-3fcXXX;*?;i' • ft*V1--1*?-&WLWr'?Z 



(5) #M :s P7-3 0 7 2 7 3 

5 

£. 2&7C©:*XX#Jl' ■ fc^X'fif-fcfett 

5 2^0XJ XAB7 W ©ffi^fitt, -hESISgfllT 

£3i*S&®ttft<> ffiStC, mXMA 5&tfr6 OS 

[0048] «t«. 7 . 8 wmmnmamtn 

[0 0 4 9] 04«. mmifSMOXU-lDV' ft* 

^x-f -tf-© i jiJsw©^isei5^*iK^-rsfc«e)©0T 

[0 0 5 0] 04 (a) KfcHT, ffi^ 1 T^fffi«3 
9!#©SBK:tt. #$^©7* h ki?A h 3 <Dm*Wl£ 

JUS*. VX?5£;frLTi3-ft£JiBlfLT, 7*]^ 
^Xh3©»S»^-T5. 
[0 0 5 13 VXi' 5«0©£*^|b]^. 04 (b) \Z 

7FT&ottKmmmmi*:ft-o&5\z&tfi$ti. mm\z 

*£X*#i6jMi, 04 (b) (D%M®mft4fi&t!3-\Z 

20 [0 0 5 2] gftffc, 3tI»Sn&7thk^Xh3S 
UfcSU #X h + aTLfctfUW*. 04 (c) fc*$n 

8gt&tt©Eli2<i:&-DTV>5. 

[0 0 5 3] C©ttS8*>6, S^tt©Xy5 i >XSff 
Vi, 7*h )sz?7> b 3 ©^H^S:tK«aW#: 1 ©*B 
JC^O^-fi, XUXA07W&««a^l©^0 
MiUMTfS (04 (d) ) . Z.(D£5\ZVT 
X'JXAffi7 W£j§S$£n&«#S91#l 01 

(a) t0 2 (a) Ic^f, 1 V&tOlrtti] )V • ft* 

30 s^-rif-io, 13. i stvxmm-ezzo 

[0 0 5 4] 1 <DRttm<Dm\Z, ±gB 

tRfil(cLT, X'JXABTW^» 3iJffl©XUXAffl 

7 ^ © x u xa &mj}fa t mar -5 * ? t»*-rn 

«, 0 2 (b) K^X2^7c©^X5 1 *^- **37X-f 

if-ssi^tffr^. 

[0055] 05 a, w^8i3«s©^-xx*;i" 

[0 0 5 6] 05 (a) fcfcHT, ^2r^T r«« 

mi irtt, waoxuxABTw-ric^Lfc^ 

[0 0 5 7] 05 (a) ^-r<t^{C, «tt>893#2© 

m6Z&&, «ttSW^2^LT^-*^3fc&fi9Stb 
T, *^«!^»HiM6SrS!^$-ar^. 
[0 0 5 8] M4^tt, 05 (b) tC^X 

fli6*t@«Lfc«i87j^ens. ^««!fl:afiii6©^ 

50 m\Z\t. S!4^e.3fS©X>JXAffiTH'©0«*t«^ 
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(6) 



7-307273 



9 

[0 0 5 9] JKDttSS^e., J&#tt©Xy?>^£fr 

aftaaftwa 6 <o&mM#.z&Vimm# 2 ©am 

fc^O^f 7yXAiB7W&«#j89!#2©3?ffl 
ittiLTWTftS (0 5 (c) ) . £©«fc5fcLT 
7UXAffl7W£J&J*2ftfc«ttS9i#2t;j:, 01 

(a) -?>02 (a) \zmt, 1 &tc©:*^:*j;V • 
S^Mif-l 0, 13, 1 5i:LTteJBT££. 

[0 0 6 0] Sfc, ««2^2©SMfi3©iStr> ±BB 

7 W ©7 U XAE?C&l*a tB^f £ <fc 5 Jgjfcf tl 
ft 0 2 (b) K*f 2 *5c©*^*^ • **S?^-f 

[0 0 6 1] fc*> 04, H5©HJ6WC*^T, a^r 

tt©xy?>?©ajRjt£ i trntf, 7* h h 
3 ^mtvmwfcmmG o&mzmfcizmtMW.*, &m 

««aW#0«lB»«tUT»D»**38«. as? 

h w>* h*8*»«fcl»lB©£iB»#©iis;!^Jt£. 
B>rs©eicsBSE-c#£. 

[0 0 6 2] 



JO 



£3(1~8). C©JM!©*^** • **3^-f 

LfcaaTr*«*6. «saos«fliift«js*»-5ia-p» 
[@a®nswftifii»] 

[0 1 ] M&H 1 IBIS© 1 JkTcO*^?*^ • *tvt 
20 [02] »*^2, 3, 4S2a©2*7c<o^g l *;p- 
[03] D&fl 6 BMe4-:f?:ft* • **5**--f if-© 

^*s«sawr«fc«6©0T?*s. 
[04] ttM7etto*:/?**>*%s^4ir--o 

[05] »*ffl8IB«6©^5 1 *;W-*: ; e^-f-tf-© 
*IMI©»ft»«MW-* fc#©0T* S. 
[«F^©»|«] 

l 0 l XjUDX-ff-JDV • tf^J^-f 1f- 
i0 P. X'JXAffi 

s ?y XABtr «t o aflanfcaawswrsB 



[01] 



[02] 




[03] 
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